diseases make up the second largest group of ruminant vaccines sold globally. In Australia the sales value of these vaccines makes up $46m of the $96m sheep and cattle vaccine market (Baron market data). This group of vaccines has become so ubiquitous, and competition between competitors so fierce, that they have been reduced to the status of commodities where they can sell for less than 20c/dose. However, this definition does not do justice to the enormous value they have generated for many decades 'behind the farm gate'.
The clostridials grown for veterinary vaccines include some species important in human health viz: tetanus (C. tetani) and botulism (C. botulinum). C. perfringens D is of veterinary importance but it has a 'close cousin', i.e. C. perfringens type A, which was responsible for the deaths of so many soldiers in the trenches during WW1. However, added to those species of human importance are other species of mainly veterinary importance that can be found in vaccines sold in Australia, i.e. C. septicum, C. noyvi B and C. chauvoei. Other species such as C. sordellii and C. haemolyticum Production of clostridial vaccines involves growing the organism in fermenters, configured for anaerobes, to produce large amounts of toxin. Scale-up starts with a 'seed' vial taken from liquid nitrogen and grown up through several stages to the terminal fermenter, which for Virbac has a capacity of 6000 L. Each species usually has a specific media and set of fermentation conditions. This 'know-how' has been developed in-house over many years to give good toxin yields.
However, despite high levels of quality compliance and good manufacturing practice (GMP) yields of toxin from fermentation batches still vary. This yield variability is common to our industry but is a frustration especially to the planners and the accountants. After toxin production has peaked, formalin is added to start the detox- 
